ABSTRACT-The distribution and zonation of planktonic foraminifera and ostracods during the Late Coniacian -Early Maastrichtian succession in Israel was studied in detail from six surface sections. The combination of contemporaneous biozones led to a more accurate age determination of the local ostracod zones, according to the Tethyan planktonic foraminiferal zonation. The configuration of the biozones of both taxa presents more datum lines for stratigraphic correlation of the Senonian strata of Israel. Three new ostracod species were described from Campanian sediments: Cytherelloidea zinensis, Loxoconcha hebraica and Cristaeleberis ordinata.
INTRODUCTION
Late Coniacian -Maastrichtian marine formations of the Mount Scopus Group (Flexer, 1968) are widely distributed in Israel. They are mostly composed of chalks, mark, cherts and phosphorites. A renewed interest in Senonian rocks of Israel was evoked after the micropaleontological studies of Moshkovitz (1984;  calcareous nannofossils) and Honigstein (1983 Honigstein ( , 1984 ostracods) . Additional biostratigraphic data on ostracods are recorded in Lipson-Benitah et al. (1985;  combined with foraminifera) and in Lifshitz et al. (1985) . Reiss et al. (1985) summarised multiple bio-and chronostratigraphic data from the Senonian of Israel, based on ranges of indicative species of megafossils (mainly ammonites), planktonic and benthic foraminifera, calcareous nannoplankton, and ostracods. A modified biostratigraphic chart, on the base of ranges of 54 Globotruncanidae species, was presented in Almogi-Labin et al. (1986) and the results were compared with the general European zonation of Robaszynski et al. (1984) . In this study, the local ostracod zones are correlated with the more general planktonic foraminiferal zonation.
The combined biozonation i s based on former results (Honigstein, 1983 , Reiss et al., 1985 and on six additional surface sections ( Table 1 , coordinates in Israel grid; Fig. 1 ). These profiles were chosen to be representative for a detailed bio-, litho-and chronostratigraphic study. Studies on other microfossil groups (from the same "type-" sections) are in preparation. Both planktonic foraminifera and ostracods were studied from the same samples, except those of the Ein Fawwar section (see Fig. 1 ). The distribution of the planktonic foraminifera and their ranges were determined here by Almogi-Labin and the ostracods by Honigstein and Rosenfeld. The results are depicted in Figs. 3-12. Species with limited taxonomic and stratigraphic importance are omitted, such as Arcaeoglobigerina cretaceu and A . blowi (foraminifera), and Bythocrypris windhami, Cytherella cf. C. austinensis, Bunlonia? aff. 6 . cretacea, Buirdoppilata pondera and Spinoleberis megiddoensis (ostracods). The investigation of more than 400 samples led also to a modification of the general distribution chart of Senonian ostracods from Israel ( Fig. 7 ) . A calibrated scheme of ostracod versus planktonic foraminiferal zones is given in Fig.  13 .
The samples from the studied sections, their washed residues, as well as the picked foraminifera, are deposited in the Micropaleontological Collection of the Geological Department of the Hebrew University, Jerusalem, catalogued with the Laboratory prefix HU-. The ostracod material is stored at the Micropaleontological Laboratory of the Geological Survey of Israel. Jerusalem.
TAXONOMIC NOTES
Ostracoda Most of the ostracod species and their ranges were described in Honigstein (1984) . There, six ostracod assemblage zones were established within the Late Coniacian -Maastrichtian sequence in all parts of Israel. Each zone begins with the first appearance of diagnostic species (and assemblages) and is named after one of these indicative species. Five species were hitherto not recorded from the Senonian of Israel and are described in the present study, three of which are new species. The modified general distribution of the ostracod species during the Senonian is shown in Fig. 2 Bischoff, 1964 (p. 15, pl. 3, figs. 21-22; Rosenfeld & Rabb, 1984, p. 92, pl. 1, figs. 11-12 ; Aptian -Albian of Lebanon and Israel), but differs from the latter by its larger size and the finer type of reticulation. Cytherefla cf. C . aruucana Bertels, 1974 (Honigstein, 1984, p. 7, pl (Esker, 1968) and the Paleocene of Egypt (Boukhary et a/., 1982) . It differs from K. solornoni Honigstein, 1984 (p. 11, pl. 3, figs. 9-12 Herrig, 1966 (p. 806) . Cythereis ornutissirnu (Reuss) , 1846 occurs in Israel in two forms at different stratigraphic levels: The "spinous form" (PI. 2, figs. 5-8) in the latest Campanian and the "tuberculated form (PI. 2, figs. 9-10) in the Early Maastrichtian. Typical for the species are the subcentral tubercle with five distinct spines (PI. 2, fig. 6 ) and the trifurcate spines at the peripheral zones (PI. 2, fig.  7 ). Pokorny (1963) divided C. ornutissirnu into several subspecies, but Herrig (1966, p. 807 ) explained fine differences in ornamentation within the same species resulting from paleoecological changes. This species was recorded from different stratigraphic levels of several locations around the Tethys. Minor differences occur in shape and ornamentation. in our specimens the more convex ventral margin in femnles and the less strongly developed median rib (see also Neale, in Bate & Robinson, 1978, p. 367, pi. 17, fig. 1 I) , and may be due to intraspecific variations in different palaeogeogrnphic provinces. Our "spinous forms" are close to the subspecies ornutissirnu of Pokorny (1963, p. 8, pl. 1, fig. I . pl. 3, fig. 3 , pi. 4, figs. 1-7, pl. 6, figs. 1, 2, 5; Coniacian of Czechoslovakia) and the specimen figured by Herrig (1966, pl. 24, fig. 3 ; Maastrichtian of East Germany). The "tuberculated forms" resemble the subspecies udictyota of Pokorny (1963, p. 20, pl (Bassiouni, 1971, p. 24) . Sexual dimorphism: males longer and less tumid than females. Remarks. The subocular rib, one of the characteristic features of the mainly Paleocene species of the genus Cristaeleberis from Jordan (Bassiouni, 1971) , is generally less developed in the Late Coniacian -Maastrichtian specimens from Israel (see also Honigstein, 1984) . Cristaeleberis ordinata sp. nov. differs from C. reticulata Bassiouni, 1971 (p. 26, pl. 3, figs. 5-6 ; Paleocene of Jordan; Honigstein, 1984, p. 34, pl. 10 
Planktonic foraminifera
The planktonic foraminiferal fauna which occurs in our material was discussed in detail in Reiss et al. (1985 Reiss et al. ( , 1986 and Almogi-Labin et al. (1986) , where also Globotruncanidae species were figured. In the present study, species of Heterohelicidae of stratigraphical importance in the Santonian -Campanian were recorded in the distribution charts (Figs. 3, 5 , 7, 11 ). These species are illustrated here for the first time from 
CORRELATION USING PLANKTONIC FORAMINIFERAL AND OSTRACOD BIOZONATION
The distribution of the ostracods and planktonic foraminiferal assemblages within the six studied sections (Figs. 3-12) , as well as from previous works (Honigstein, 1983; Reiss et al., 1985) , led to the following correlations of biozones, as presented in Fig.  13 .
The Phyrocythere lata (S-1) assemblage zone of Late Coniacian age (Honigstein, 1984) was correlated in a northern Israel borehole section with the Marginotruncana angusticarenata zone (Lipson-Benitah, 1980 ). According to Lipson -Benitah (in press), at least the upper part of the S-1 zone, which was observed in Bar'am (Fig. 6) , Nahal Ya'alon ( Fig. 8) and Nahal Zin (Fig. lo) , belong to the lower part of the Dicarinella concavata zone (Robaszynski et al., 1984) . The planktonic foraminifera of this time interval are rather well developed in size and relatively abundant, whereas ostracods are minute and scarce. The Coniacian/Santonian boundary is problematic, but may be tentatively placed at the top of the S-1 zone. The Santonian succession is represented by high populations of ostracods and foraminifera. The Dicarinella concavata and Dicarinella 'asymetrica zones can be correlated with the Cythereis rosenfeldi rosenfeldi (S-2) and Limburgina miarensis (S-3) assemblage zones. Their biozone boundaries alternate (Ein el Qilt, Figs. 3-4 ; Bar'am, Fig. 5-6 ; Nahal Ya'alon, Figs. 7-8). The Santonian in the Nahal Zin section (Figs. 9-10) is reduced to about 5m; the Dicarinella asymetrica zone was probably therefore not observed because of the poor preservation of the foraminifera however, all ostracod zones were found.
The SantonianICampanian boundary is defined by the common base of the Leguminocythereis dorsocostatus (S-4) and Globotruncanita elevata zones (Figs.  3-10) . The Globotrunicanita elevata zone, indicative for the Early Campanian period, correlates to the S-4 zone and it its top, to the base of the Brachycythere beershevaensis ( S -5 ) assemblage zone (Nahal Ya'alon, Fig. 8; Tarqumiya, Fig. 12 ). The diversity of planktonic foraminifera in the Tarqumiya section (Fig. 11) within the Early Campanian is much higher, the specimens are larger and contain a higher percentage of adults than in the Ein Fawwar exposure (Fig. 3) . The ostracod diversity in these sections remains more or less constant, but the total ostracod content in the samples from Ein Fawwar is higher. These observations enhance the general W-E trend of planktonic foraminifera decrease and ostracod increase (Flexer & Honig-Honigstein el al. stein, 1984) .
The S-5 zone can be compared with the Late Campanian Globotruncana rosetta and the latest Campanian Globotruncanita calcarata zones . Therefore, the former range of this ostracod zone, which can sometimes be subdivided into the subzones 5a and 5b (Honigstein, 1984: upper part of Early Campanian) must be extended into the Late and latest Campanian. The Late Campanian S-5* subzone was recognised only from southern Israel (Honigstein, 1984 ; present paper: Nahal Ya'alon, Fig. 8 ; Nahal Zin, -a ;. falsos? Fig. 10) . Two new ostracod species were found in the Nahal Zin section within this subzone, accompanying the usually rare and low diversity fauna. The S-5b subzone, contemporaneous with the Globotruncanita calcarata zone (Bar'am; Tarqumiya, , can be differentiated from the S-5a subzone by the first occurrence of Veeniacythereis tenyetensis and Cythereis ornatissirna (Fig. 2) . Moreover, a higher ratio of pitted forms of Brachycythere and Protobuntonia versus the reticulated specimens of Ventrocythereis is found in the S-5b subzone. The Campanian/Maastrichtian boundary is not clearThe combination of contemporaneous occurrences of ly defined in the Israeli succession (Reiss et al., 1985, ostracod and planktonic foraminifera1 biozones enables 1986) and cannot precisely be dated by planktonic us to date the local ostracod biostratigraphy according foraminifera (disappearance of Globotruncanita cafcarto the regional Tethyan planktonic foraminiferal zonautu) and the rare ostracod fauna. The Early Maastrichtion. The use of both taxa, ostracods and planktonic tian is determined in the present study with the foraminifera, provides more datum lines and allows a common range of the Giobotruncana falsostuarli and finer resolution of the Senonian stratigraphy. 
Explanation of Plate 3
Figs. 1-3. Sigafia def1uen.ri.s (Sigal) (Early -Middle Santonian). Figs. 8-9. Ventifabreffa gfubruta Cushman (Late Santonian -Early Campanian). Figs. 10-12. Ventilabreffa eggeri Cushman (Late Santonian -Early Campanian). 
